The Colombian deep sea shrimp fishery is carried out by vessels with double bottom trawl fishing gear. There is a wide variety in the catch composition species, in which many of them have a wide distribution depth range. Fifty four fish species of 35 families, 11 crustacean species of 11 families, and one mollusk species were identified. Some holothurians, gastropods, echinoderms and other mollusks also appeared occasionally. The joint analysis of the current and former studies determined 85 species in the catch composition of this fishery. The Colombian bottom trawl fishery is actually using the turtle excluder device as the only technical adaptation of the fishing gear to reduce the bycatch turtles, but seems to exclude other big size commercial bycatch. There are some non-commercial bycatch species suitable for human consumption, but they are discarded due to their low price in the market, low abundance or bad aspect for the consumer.
INTRODUCTION
The bycatch of the tropical multi-species fisheries, specially the shrimp bottom trawl fishery, is often discarded. However, the amount of discarded bycatch differs among regions; In Asia a relatively small amount of the bycatch is discarded, if compared with Africa and Latin America, where a high percentage of the bycatch is thrown back to the sea. In Latin America and the Caribbean the shrimp fishery take more than one million tons as bycatch, in which approximately 80% is discarded, with the exceptions of Cuba and El Salvador, where almost all of the bycatch is utilized (Clucas & Teutscher 1999) . In Colombia, both shallow and deep trawl fishery use vessels with a double bottom trawl gear as the one described by Fyson (1982) . The bottom trawl deep sea shrimp fishery is made from 40 fathoms depth (72m), and addressed to catch species such as Farfantepenaeus californiensis Holmes 1900 ("camarón Café" or "Chocolate"), Farfantepenaeus brevirostris Kingsley 1878 ("camarón pink"), and Solenocera agassizi Faxon, 1893 ("camarón coliflor"). Heterocarpus spp. (Heterocarpus vicarius Faxon, 1895 and/or Heterocarpus hostilis Faxon, 1893; "camarón cabezudo"). They are usually bycatch species but may become the main targeting species at deeper depths, captured mainly by bottom traps. The shallow water shrimp bycatch have been studied in Latin America by Grande-Vidal & Díaz-López (1981) , Alvares-León & Bernal-Solano (1983) , Campos (1983a Campos ( , 1983b Campos ( , 1986 , Martínez (1986) , Clucas (1997) , Bello (1998) , Cabello et al. (1998) , Cisneros (1998) , Garcia & Avalos, (1998 ), Florez del Valle (1998 , Marcano (1998) , Font (1998) , Morales (1998) , and López (1999) . There are some other descriptive, fish taxonomic and zoogeographic studies, whose samples were taken on shrimp bottom trawl fishing vessels in the Colombian Pacific Ocean (Alvarez-León & Bernal-Solano 1983; Rubio 1987; 1988 a, b; Castillo 1998) . On the other hand, very little is known about the catch composition of the deep sea shrimp fishery. There are a few reports about the deep sea shrimp bycatch for the species Pandalus borealis Kroyer, 1838 and Aristaeomorpha foliacea (Risso 1827) (Poulsen 1973; Ultang & Oynes 1978; Howard 1983, and Bianchini 1999) , and Lambert (1989) reported the fish bycatch in the deep sea shrimp fishery of Mozambique. In Colombia, Sierra (1976) and Alvarez-León & Ben-Tuvia (1989) reported the commercially important and most frequent bycatch species in the Pacific Ocean, respectively. The present study addresses the Colombian Pacific Ocean deep sea shrimp catch composition, including commercial and non-commercial species, compares results with the former studies mentioned above in the area, and makes some remarks about the use of the turtle excluder device (TED), as the only technical adaptation to reduce the bycatch in the area.
MATERIALS AND METHODS
Between April 1993 and March 1994, monthly samples were taken on board of commercial deep sea shrimp fishing vessels with headquarters in the port of Buenaventura, Colombia. Three sampling geographic zones were determined, depending on the geomorphology of the continental shelf: North zone from the limit with Panama to Cabo Corrientes, Central zone from Cabo Corrientes to Golfo de Tortugas, and South zone, from Golfo de Tortugas to the limit with Ecuador (Fig. 1) . Main species samples (deep sea shrimp) were taken according to the method established by Pauly (1983) . Bycatch species were separated and identified on board as much as possible. In case of being unable to identify some specimens in the field, samples were taken, fixed in 10% formalin, and brought to the laboratory for further identification analysis. The fish taxonomic identification was done following the taxonomic keys of Chirichigno (1974) , Bussing and López (1983) , Rubio (1988b), and Fisher et al. (1995) ; The crustacean identification followed the taxonomic keys of Lemaitre and Alvarez-León (1992) , and Fisher et al. (1995) . Synonymies were corrected using Chirichigno & Vélez (1998) , Chirichigno & Cornejo (2001), Fishbase (Froese and Pauly, 2005) and Eschmeyer (www.calacademy.org). Samples were taken between 20 and 200 fathoms depth (36 and 360 m, respectively). Samples of 2-4 hours trawl from 40 fathoms depth (72 m) and deeper were chosen for this study, which corresponds to the deep sea waters according to the Colombian fishery law (Law 13 of 1990). TABLA II: Crustáceos y moluscos identificados como parte de la composición de la captura del camarón de aguas profundas.
From 54 fish species identified, 19 species are usually retained on board. The remaining ones are discarded. All crustacean species are discarded while the only mollusk identified is retained. Species retained are to be sold or for self consumption.
DISCUSSION
There is a general world concern about the bottom trawl bycatch. Detailed analysis of the information showed a world bycatch captures of 27 million tons average per year, from which the tropical shrimp trawl fisheries has the highest percentage accounting for one third of the global total (Alverson et al. 1994) . In Colombia there is also an increasing concern about the bottom trawl shrimp bycatch, but this is a quite recent field of study, specially the deep sea shrimp bycatch, due to the quite recent growth of the deep sea shrimp fishery in the Pacific Ocean. Only two studies have been reported regarding the deep sea shrimp bycatch in the Colombian Pacific Ocean. Sierra (1976) reported nine commercially important bycatch fish species in the deep sea shrimp Solenocera agassizi fishery, which poorly agree in the number of species reported in this study. The fish species reported by Sierra (1976) Sierra (1976) , and Alvarez- León & Ben-Tuvia (1989) analyzed the most frequent species with a real or potential economic value, while this study reported frequent and rare species with or without any commercial value.
(ii) The current study reported a variety of species with a wide range of depth distribution, in which many species might be found in shallow waters as well, while the other two studies reported mainly deep sea species. (iii) This study included crustaceans and mollusks as part of the catch composition while the other studies included three crustacean species (two of them up to genera) or only fish as reported above. No qualitative differences in the catch composition by sampling area were found in this study. However, the purple crab P. iridiscens seemed to be more abundant in the north zone, while the little lobster P. monodon seemed to be more abundant in the central and south zones. The Colombian bottom trawl fishery vessels are currently using the TED as the only technical adaptation of the fishing gear to reduce the incidental capture of turtles. However the measure wasn't well accepted by the vessel crews, since the TED greatly reduce the volume of commercial bycatch, especially big size fish, which are normally sold to increase their economic income. No other excluder device has been tested so far in the region. In countries like Australia, Germany and Japan, different mesh sizes, coden shapes, TEDs and bycatch reduction devices (BRDs) have been tested in order to reduce the bycatch captures (Wienbeck 1998 (Wienbeck -1999 Kenelly 1999; Robins et al. 1999; Broadhurst 2000; Matsushita 2000) . There are some bycatch species suitable for human consumption in the deep sea shrimp fishery of the Colombian Pacific Ocean, but its low price in the market, low abundance, or bad physical aspect make for them to be discarded. Further studies are needed to quantify the amount of bycatch retained and discarded, so that an eventual use of the discarded bycatch can be proposed. The analysis of the deep sea shrimp catch composition in the Colombian Pacific Ocean helped the National Institute for Fisheries and Aquaculture to establish research proposals in some commercial resources such as the hake B. clarkae and the big head shrimp Heterocarpus spp.
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